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■iauig so But tlif EciemJiK ic c cunituitf it jOl their c^kulttionf , 
ertphf^ Ehtitf trid ledgeis tie peipetuil^ ccmfram^d iTdh t 
r^cikitrtril reility con^ii^d of entitief thit don^ carifoiiiL to 
iinuiberf ar ui^ ifnrenieiitf , af irLdi?idi.i*ls ttIid resi^ 
uitHclunge ibilty , cd pluiiDiiifiu thit ctiincit be repetted — ni 
ciOur ivDids, cd Ouii^ thit nuefsuit^ TinhjluiEf tli^ iccaioitf 
Sc lEiitiftf tniy itlfmpt to retif *t to the Itbantoiy , to the thcm^it 
e >^ enmeiit^ tD virtuil re ility , but b eyand the dDar , bey ond the ir 
mxLds , beyoiid the r^ilm cd cyberspjce^ the loiic c aioittble still 
wiitf Sd Ecieiue^ hke tli^ ctpit^hst SDCiil ord« it serves, 
becaioef t syft^mof stop^p iiiejfiire e , of p eip etiul idjujtuiuit 
HI the ftce of t cliia e thit tlve tteiu to dertroy tli^ ^caiuiD^ ThA 
world 411 VIS iDiifd by SE lenc e — tli^ ane it pioc liims to b e le tl is it 
tries to crcite it throu^ die moft ^xcracittm^ teduiolo^ tl 
boiidtge uid torture — is tii e ediidhls^ d woild , md nuh t ^oild 
If Diif drtmed of iTDiider,]Dy tnd pisEion, af *n tint mil iiot be 
ixlc ifnrtd, of ill thit iTiUiiDt e^'e in ie EDimt of itfelf 

ThuE, the ftni^gk igiinst cipitihsm is tli^ stni^^ igimjt 
inadeni fcieiu^^ the struggle i^iiist « fyrteui tlut ftir^^s ta 
loiDTT the iTorldioere^ lEmeinmble resources with ipriE^.is 
HitHcluiige ible b itf of ecDiiDuiiE vihi^ Foi tliofe of iisirho s^tt 
to hruiw the iTorld pissumite^^ who ^int to encoiiiit« it 
joyfully IT Ah 1 sense of iroiider , diSer^nt wiys of knowledge ue 
e Ef entu 1, w lys thit immot *t da rami turn , but it pleasure ind 
idverdmre Hut it if pof s ible to study inde^loie the uiuv«sf ni 
wiys Dtli« thm tint of modem fcience hif befn fho^Tn tiy die 
rcisoningf af c ertim nituril philof apheis m incient Greece ^ die 
luLoiTkdge of the se^ of Fa ^e f iin nivi^tois , die son^-hnes of 
Austrihin iboiigmes uul the best f]{plDr4t]Dns of cert^ni 
ikhemiftf ULd heretiEf hhe Crioidmo BruiiD Bnt 1 uu nat 
iut«efted HI modelf hut m die openxkg of pof sdiiMie s , die 
openmg to lelitians witli the it or Id vauudnf thit *re ^itlimit 
incisure — ULdthe pift is never in opeiiAg, *t b est, it if evidence 
tliit whit exists IS not nuviihle A cdiueidus leb^ Ihon of thafe 
wha ^ill nat be tueisured could open « world of posf ib ilitie f 
r ^ + r]^l^ ITOJt? t>yTi^ff 
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A BALANCED ACCOUNT Of JUE\N0RIU: 
A Critical Look at the ScJenlilic V/orldiJew 

The DTicxL of ma dim science hl the 16" ind 17" centarus 
comspandf with the cnguu of modem cipitihsm ind du 
uidustriil fyftem Rwn the be^imug, die iTarld^uiT ind 
in^thDdf of scunce hiv^ fit ni perfectly with the need af die 
cipitihst f a E II 1 f yftetu ta doimute niture ind the viftmijoiHy 
of limnui beings F^incis Bicon roid^ A chir tliit science wif 
not in itten^t ta und«ftuid nituie 4S it is ,hut to daromite it m 
ord« to thrift it to die endf of limnuuty — m this cife in^uung 
tliE cufxerit nil^rf of the SDCiil oid« Iti this h^it, science must 
necefsuily be sobject^d to sdc ill inil^sif by ir^one c In smug t? 
CI 11 die pre f ent SDC 111 re ihty inta qu^stiim 

Science is nat fiinp|y i in4tt« af observu^ tli( world, 
e >^ enmentmc widi itf ^hmerits ind dniTng r^^sonihle 
conclusiDiu OdienTife.^e would hive ta leco^i^e duldren, 
fd-cilled prmitrves *nd i gaod tnu^ uumils is exc^ll^nt 
fcientistf But the prictic 1 1 « ^^rnn^ntf cinied out hy ill of us 
every diy lick i feiT n^cefsuy fictorf^ the firft ind most 
m^oitint of which is the concept of the muverfe ^^ ^ ^ui^ 
entity op^itiug nuder unrvexsil, ritionil, kno^ibk liwf 
Without this fonudition, sc lenc e cuuiot operite if fuch 

Of { Duif e , tlif idei of uuR'^rf il nitori 1 liws lud ilr^idy come 
uito existence xl incient Greece ^iL^uig it ihont the fune tme 
If ^TTitten liiT for gavemnig die cHy-stites ind tnon^y-bif^d 
CDiinn^rce But the iiui^nt Crr^fh p^rfpectvie differed 
f igiuf ic intly frmn dut of modem fcience The unrversil nituril 
liwf of Gre et philasopl^ w eie fuudiinentilly re litianil^ p^rille 1 
to the pohticil uid econDuuc instfutians af inciLut Crr^^k 
fdcitty Thus this conception tended to prmuDte maderition — 
Anstoth'f ^Iden me in" — ind in ivoidince of huhrif , trilf 
tliit veiy chu^ dD not fxLd their e^unjilent ui the modem 
fcientriic perfpectvie 

Bctfreen the txne af the uiciLut Gieeh philcsopherf ind die 
oricm of tuDdein fcience, tivD si^if-Chnt hiftarK^l events 
ifiectedthe western vie ^t of the iTorld Tlie first of the se fT is the 
rife of the [^hnstun rehgian if tlic ccntiil dDiniutu^ fictar xl 
weftem dLon^it Huf iTarld^iew repliced the concept af i 



ninTtiplir^ of ^ds wha Weif ptJt cd Ou TTOlld witli tlut of t 

fingle gDd extemilta the uruversf itIlo cie tte d it ULd c oiJia If it 
It idditiDtiil^ de clued thit Ou woild hid been cie tied far Oie 
uf« of gDd'f fivoied Eieiture^ the linuim being, ivha wtE to 
fubdue uid nile it The fecond fignifictnt event wtE the 
invention of Ou fmst mtomttx machine tapliy « s igtufu uit role 
m pnbhc faciil hfc: 4u clcch Ihe fall fi^^icuue af the 
invention of the clock m Oie d^vebpnient of ctpitilinn, 
ptiticnlir^ XL itf mdi-iftml fonn^ if t tile m itfelf, but my 
CEmcemheie if moie specific By nuteiuhsmg tli^ concept of t 
nan- hvmg thmg Out conld nanethebf f niave on df own for Oie 
popnltce, the clock ^%^^ m inLd^iftuidible htfii fci t new 
CEmcepticnL af Oie univeisf To^tli^r with the idei of i creitor 
extemil to the m^ueif e , it piavide d tli^ b^fif for p ere e ivmg Oie 
nmty af tli^ nniveisf tf t clockfTait cietted by the gie^t 
cbchnuk« hiotli« wDids.itwtf efsfntitl^nif^luvzifo? 

So »hgionuid* technolo^ tl deve lopin^nt liid tlif bisif for 
tlif development cd « inechuuftu w^ of Oie umveife uid^ith 
It of modem fcieiu^ Re c o^^^akg the m^oitmce of lehgiDn xl 
piovidmg tluf idfolo^tl fruuewDih, A fhould cam^ *f no 
fuipiife tliitmoft etxh" sc untifts w ere « c c le f ufticf , ind tliit the 
fufferngf of CrihleD tnd C^apenuiuf wer^ exc^ptionf ta the mle^ 
Tii eful m develop mg Oie inythDlagy cd science is t force of truth 
fi^itmg i^u^ the abscmuitifui of fupeiftitian uid dogDU la 
r**htyj the etrh^ fcientiftf Tiere Een«tl^ iToxtniE for one or 
uuither cd the vtriouf ft^te po^eif if mte giil puti of the porrer 
ftRHtujf , fallofTing the fune pith if ane of tli^ best Icooim 
unang tliftn , R^nc If B*c an, ^ho hid no probbtn witli lep ortu^ 
people hhf Cjioidmo Bnioo.wlio ^^lefs^d 1i«etKir ideif.ta 
tlif dinrch inthoritie f 

But the fcindilf of scunce.hh^ thafe af tli^ chnich.the ftite 
or cipAil, ue not tlie fiibftuic^ of tli^ probkia Ihe fubftiace 
hef mttie ide a bgic i liaiuiditiaiu of fcitace Bi f ic il^ re litioiLil 
vmrf rf til* iiai7«fe — whether the kgiliftic one af tli* tncient 
[jnch or the mar* fhiid w^s of people iTho hved o^tz.z^ 
c miration — mnply thit in under ftuidni^ of die mifd'eife iTcidd 
come from itten^tng to vie^ it if hahftKilly *f poffible la 
Didtr to observe tli* r*l*tiaiuh^f betire^n dui^, die 
connectiaiu ind mtenctiaiu loiuh * viefipomt fTad^f iT^Ufor 



tlitir developeif liop* diey itOI feive, it feems tint they could, 
hh* fph£*d e^nef^ function m tli* eaviranment xl fTiyf veiy 
muchhhe vinu*f On the o die r hind , fome of die defcr^tions of 
tlic luta -lepia ductrre function thit if to be progrimmed mto 
tli*m £iv* the fri^tenmE id** af nr-bom* ictir* cincerc^llf 

Bath hiatechnolo^ ind nuiot^chna bgy cm evoke hauific 
visionf lirge ind smill scil* monft*rf, ftiin^ difeifef, 
tot^Kuiin gen* minpilition, microfcapic iir-honi* fpymg 
de VIC ef , mte llic*nt michme f with no mare n*ed af their linmui 
dependentf But the s* patentiil hauois do not ftrik* it the h*irt 
cd til* prabl*m Tli*fe t*chiu]bgief u* reflective of i view of the 
world dr^xLed af iTcmder, joy, defxe .pifsion md mdividaihty , i 
vi*fT of the world trmffoimed inta * CLlculitmg michme, du 
wDildview of {jpitihfm 

The euli*ft madem scuntifti w*ie mofth" d*vcrat diriftiinf 
Ihe IT me chinicil univers* frif i midixLe miiiiif*ctar*d by god 
with * pinpof* beyand itfelf, deteimin*d by god. Ihif 
conception cd i lii^i*i pnrpafe dij*pp*ired from fcientific 
tlion^it long iga Tli* cyhemetK nni7*ife s*rv*s no otli*r 
pmpofe tliui tint of mixitiinxkg itfelf m order to mimtim die 
flow cd bdf of infonnition On die fa cul hve 1 where A iffectf 
our li?*s , thij m*uif dut *veiy mdividail u fimp|y i tool for 
immtimiag die piefent fociil cider ULd cm be idfofted if 
necefsuy to mimtim tli* fbfr of infonnition dut iDowf tliif 
oid*i to lepioduce itfelf, mfoimition mai* piecife|y billed 

And h*ie the i*il function of fcience is i*veiled Science ii 
til* itten^t to ci**te i fyftem tint cm pi*fent * bilinc*d 
iccouot cd ill the iefomc*f xl tli* univeis*, initu^ tli*ni 
iviilible to cipitil Ihif If wl^ itmuft bieik die uni7*is* doifn 
uito itj fmill*ft bitj ,hitf dutluve i fufiicient degiee cd identity 
ind int*ichinge lb !lity to ict if i g*neril e qiuvi kat Thii if why 
itmuftfoice the luin'tife to {anfoimto i mitli*mitic 1 1 c onstiact 
Ihij u iThy ultumtely * cybemetK madel u beft foi die 
fanctionxkg cd science Ihe le il end of mod*in fcieiu* from die 
ftut hif been to lendei tli* miKeife xito i gi*it cikulitmg 
michme thit will i*ndei iccaimt of its own iefDui{*s loa the 
fane tion of f cienc e hif ihriyf been to feive tli* ecaium^ mdfe 
de ve bpment his been tlic feuchfoi th* ma ft (fficunt me mf of 
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luLCiiTkdge It til, but ^Cf <^u^orma£io?2 1 ec ^pte d by f titli IL if ^ 
tli^refore, iiot so diffirolt to CDiivniE^ peaple thit knolls d^ 
rciUy If iiDtl^ikc lUDie thuiui ic {uxmiltticm of the s^ bitf ULdOut 
rc*l^ IS f imply the EDuq^lsK uiitheiiutK tl equitian Out 
eiu cm^ If f € f tliftn h if i very fhort diftuic^ fram tluf ta Ou 
e^netiE p«speEtiu^ thit hfe if fm^ly tli« r^litiDi^sh^ betive^n 
bitf of cod^d infoniiitiDii. "Dm A pjHvidcf flu prtcifE 
uit^rcliuige ibb b itf thit lie the n^cesfuy bifif farthif uid.Ouis, 
prcividff Ou bifisfartlif digitilsitian cd hfe 

Af ^e hive sf^n^fcieiLce hif n^verbeenfm^^ mittetupt to 
dcscxibt wlut existf RiOur it feeks to domxute rethty uid 
inihe It { aiif onn to the ^nds of OLOfe wha hold power Thiu.OLe 
di£itthzttion af hfe uidof tli^ Tnuv^ife htf the ^^lefs pnrpafe 
cd lucihing evfiythmg dom nitD interchtii^ tbk bitj tliit eul 
be nuiL^iilite d ind idjuftedby thafe triined m thefe con^bx 
techtuquEf m aider ta loeettlif spe cif ie m e dj of the lohi^oidH 
Hurt If no pliEC xl thif peispectiTt for * caiucptiDn of 
iLidi?idi.i*lky inide i^ of Eme'sbo^.arLe'f mxLd.arLe'f pisfionf , 
one'f defiTEf md one 'f le Ittionf ui tii numUble duue throng 
tlif iTQild iDftfid, iTf ue nothing mai^ Ouii * fen^s of 
tdjutibb bio-bftf Ihof conception u not irAontitf socitlbisif 
C^ipitilift development, puticnlu^ xl the lift hilf of the ?Ci" 
centuiy, turned cAc^nf (ikei^ pto'l of Oie ipptntof of Oie 
n*tion-ft*te I inta piodoc ei-c onfumeif , mtemlun^ ible with ill 
otheif m temif af Oie ne^df af the socitl unchm^ With Oie 
mtfgr^ af Oie mdividui 1 1 kf idy sluttei^ d, it u not fiuh t eiett 
ftep ta truiffDim etch livxkc thing mto i mere ftDrt^^ buik for 
Tueful gen^tu puts, i lefonrcc for the development of 
biotechnDlo^ 

Ninate i±nolo^ jpphes the fune digitihsitian to xloicuuc 
nutter Cliemiftiy uid ttomic phys lEf provided the conception of 
nutter if conftnicted af molecules iThich tie canstmcted of 
ttEuuf iThich tie CEmftmcted cd fiibttomic piitKles Ihe goil of 
nuiDte duu] bgi" if the {anstmctiDnof miciDscapH michmesoni 
malecultj level thit will ideilly be progEunmed to lepiDduce 
tlienifelves thioneh tlie mm^ulitian af mDleculu tnd ttomic 
ftnutures If ane iccepti tlie m^oveiiihed [onceptiim cd life 
promoted he genetu fcience tnd biate chnDla gy , these mtchmef 
would trguibly be "ilive" S one e^[unines some of Ou pmpasef 
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tliofe iTho luve no deske tD dammite the nniveise^hut iithei 
ont^iTuit to deteimine hDiT to mteitct witli the ir enviroiiment m 
oidei to fulfill the IT de fires indciette their life But tlie ctpUhft 
needfoi mdiistriil deve lapment leqiixe d i d^eient iToildview 

S the nnnreise if * inichme md nat tn mteixelitiDi^sh^ 
bet^Teen i n^rud of heu^, then ane doef not ichieve *n 
nndEifttnding of it tluon^ fimple ohfeivition tnd dnect 
e ^ enmentttian , but Oudu^ t sp^iial^n^d /-ottu of 
e ^ enmentttian One cumot come to m undeiftmdxkc of liow t 
nuchme woihs fin^^ hy abseiving A *s it fnnctionf m is 
enviroiiment Dne needi to bietl^ it dawn inta iti puts — die 
eetjf, the fTheelf ,dLe wires, the leveif, etc — xl oidei ta figure 
out whtt e^ch ptxt does. Thuf, « founditiimil tspect of die 
method of ma dim science if the necessity of hreihu^ 
ETCiydung down mto ftf pirtf^ witli the tnn of ichievskg die 
mart htfic unit It is m this li^t thit one c in miderstind wl^ 
fcientiftf thuit tint it if possible to letm more ibant life by 
nittTTi^ t frog apen xl t libarttaiy tlun by fittmg by t pond 
ohf ervmg frDgf tnd fish tnd uiDsqiiitDe s md li^ ptds tctiully 
liTSkg tagethei Ihe knowledge science pinsoef if qotntititue 
luLoiT ledge ^ nuthemttKtl Iuloit ledge, utilitiiun knowledge — t 
t^e af IcnoiTledge thtt truiffonns the ^arld mto tlie machine it 
cliims the woild if Ihif sort of knowledge cinnot be drjim 
framfEee Dbfeivttion m tlie ttoiM It nqniref tliE fphere of die 
Itbar^toiy where ptxtf ctnbe e^ernnente d ^ith outfide of die 
context af the iThole tnd withm the frime^oih of the ideologic tl 
founditions of mtthemitic f md * mechinistiE iTarldvieiT Onl^ 
ptxtf thit htve been septJited m thif wty c tn b e re c Dnftiucte d to 
me et tlie needf of tliofe whaiule 

Of course, tlie fmst putf thtt miift he septnted from tliif 
inechmiftii TrhDli tie the scientifts diemsekes The fictor dut 
in*tef tlie expemnentf of ^nzm k , chiliire:' , nan- c Kilse d pe ople 
tnd imtiJALe d p e op le witlun tlu modem world ^is c leiitif ic if cnr 
Itck of f a -{ tiled ob jec tvjity , TTe tre tao mva ke d , still m mtimttc 
relitjonsh^ witli dut witli wluch we e^ernnent Ihe fcientift, 
on tlie othei hind,htf been trimed to pltce himfelf ontfide of 
tliit on which fhe e]^eisnents, to nfe die cold ittiontlity of 
mtthemttKS Bnt tluf DbjectviHy if retlly na diCfeient from die 
scputtion of t king, m empcroi ar i dictitor from the people 



tli^y nilf Tlif Eciemi^ cuitiDt rtep out af the ntturtl ^Tarld hl 
ti\y liteiils^nse ^lurh iToiild jUdw lum tD view it fEcmi beyoiid 
itf boideis (iar illpiictictl nitenti ind piirpa se f ^ thif muu^iEe 
lus tiD bordeiE) RiOLer Ue m eD^ erar fiDin Ou hei^Hi af luf 
tliione, frDtn her liborttDiy the scuntift piaclixuf la Oie 
Tiiuv*rfe "Ycm ^ill submit to m^ c Dimijndi " Tli* scientific 
WDildview ctJL letl^ dil^ be inLd^iftaDd ui thef^ t^nus Hie 
CDiicfpticokf af Oie iLituxe of the muL^erse thithive be en piit f aith 
by uiDii^ni science hive not be^n fa imich defci^^tive is 
pre f ci^tive , « dictf pra c li immg ^hit the nitoril iTorld inuft be 
forced tD became in^chinKil putf with leeoltx, piedicbble 
inaticokf ^hich cuibe nude to finLcticoL tE the nihn^ cliEf thtt 
fandf scientific reseuch desires It shauld ccmie if na fui^ife 
tli^n Out Oie Imcatge of science is the sime is Oie l■n^L^^g: c: 
tlif eccoLcm^ md of buxe lucitcy , i Itii^u^ devDid of pissicuL 
trid ir^ CDiuiete c DiULe ctian ta hf^^tli^ Imguige af iiiitheiiiitir t 
Whit better lingiug* cauld one fmdfcu ndrng the luiKeue — ^ 
hnguige Out if it the fune tune iitt^i^ ubitmy uid utteii^ 
I* turn* 1"^ 

So mDdem science dev^lDptd tt^ i specific pinpofe Ihit 
puipose wisnat the purfuit of trntlioi even tnaw le dge except m 
tilt niDft ntihtuuTL fense, hiit iitli« tli^ itamisitian uid 
iidDnilratiDn af the nitinil world so tliit it ccmld be hrolnfn 
down mto As companent putf wluih could Oienbe farced into 
ne^ , re guluise d , me ifine d r^litioiu lu^fiil to Oie d^ ve lopin^nt 
cd technolo^il systemi tint ccmld extnct niai^ ind moie 
c Diiipanentf f 01 Oie reprodi.HtJDn of thefe syft^iiif After ill.tlus 
wif ^hit tlif loleis wuitf d , ind tlif y TTeie tli^ fiandeis |uLd thuf 
fxuiuuUy the f ound^s] of nia dem f c lenc^ 

With tlif nutli^mitizitiim cd ill tlimgf, whit is fuiguJix xl 
eich thmg dsippeuf, becmfe ^Thit if sm^ilu if beyond 
ibftiictian ind tlifiefoie beyond imtlieimtK f When thit wluih 
If fui^ilu m bemgs uid ttun^ diiipp^jif, die bifii for 
pissumite If litiDiu ,ie litiaiu of de sxe , dsipp euf *s well After 
ill, liDW dDef one infjsnre p^sfion^ Haw doef on^ ciknlite 
dfsxe^ The doinxLitionDf u^strnm^ntil i^ ison hif little iDam for 
ir^piffion odLei thin tliit d^foimed foit cd greed thit feehs to 
iccnmnlite lUDie uid moie af tli^ stindudize d^ conunDdifud 



While fome hive die d to poitny the conceptj af leliti?^ uid 
qointum pl^f ic f if ibieil^ it A tli^ me chuustic woildview h^ Id 
by science up to tli*t tun*, inf*ct, dui 'hew" vie^ of the ^aild 
If pure initheuutiEjl c Emftiuct mide i^ cd bitf of mfaimition 
wif precise^ the inn of sconce It developed itf miteiiil 
inuuftstitiDn XL cyb emetic tedinolDgy The mdoftiiil 
incchmiftu woildview give TTiy ta tli* f*r moie totihzmg 
cybernetic mediuustic TraildTuir , b^c luf e tli* litter feivef die 
puiposef cd science md As inifteis better thin the fDim^r Ihe 
dfvebpinent cd cybemetK technology md puticulji^ of virtoil 
rcihty opened the dDar ta the posfibility cd nan-initeriil 
e ^ erimentitian f ar dLose biuuhef cd science f or wluih tluf li*d 
prev-i>us^ be en m^of sdile , putKululy tlie life sciencef inddie 
lacul sciencef Ihif iTarld doefn^ fast provide i meuu of 
ftaixkc, arginismg^ citegai^xkc md min^iMxkc figuref ind 
mfonuitiim gidiered dmnig e^ernnentition ind le f e uch xl du 
physical w Di Id, It ilfd provides ivxtuil world miThichont cm 
eiqienment on virtoil orguuc bengs ind fystemi, on virtuil 
fdcutus md cuhuref And if the univeife if nothing moie tliui 
mteidiuige ibh bitf of mfoimitian m inidLeinitu *1 rebtioi^^ 
to Bich Dthei^ then fuch e^eiimenti ue on the sime level is 
tliofc cuTied out m the pl^ficil iTorld hi fict, tliey ue uiDie 
nbible, fuue the Dbfticlef af die feiuef ind cd the paffible 
devebpment cd syinpithetic emotion tow ud those ipon wluih 
tlie fcientist u e>^enmentxkc da not come mtopliy Na needta 
wDiiy ibout the f^ct thit u^4un^ mithemiticil^ cikulible, 
ind thuf pra grimmible ^ cin hippen ui the virtoil reilm, tluf 
inere^ fho^s tlie mfmite techna bgic^l pof s ibilities ta be found 
m the min^uMion af b Itf of mfomutum 

It If ^QidL noting dut the "difcoveiy" of DNA accmied jiiit i 
fEiT yens before the be^m^i^ of iThit some hive cilled die 
"mfoimitian ige" Of couife^ cybernetic uid mfaimitiDn 
technolagies hid e^^istedfor some tune ikeidy.but it^if mdie 
eu|y 1970's tliit thefe technolagies begin to penetnte mto die 
ecneiil soc 111 fphere to i gieit enaugh e xtent ta be ible ta ifiect 
liaw people viewed tlie ^orld £xLce iTe luve ^keidy been tain 
fiam ir^ sort af deep , dxe ct le litiansh^ with the nituri 1 ^arld 
due to die exi^iuies of tlie XLdaftriil fyftein, most cd anr 
lauirltdge of the iTorld cames to lu indirectly It if not reilly 



R( litivity pl^Eic f uid quirdnaxa pl^Eic E tx^ aft^n piss e d off ie 
'^iire scietiEf" {tE if such i thmg hif ^vei exift^d), Ouoietictl 
e>^lDrtticin without uiy nutnonBiHtl c onf identiDiu Without 
Ev«n c onf ideiskg tlif idIe tlufs biuuliEE of scunce hive plty^d 
HI the develaptnem cd iincle u we tpaiu uid power, cybernetic e, 
e le ctfaiLK s , uid so coL.thii cliiDiif iIjd b^ h^ d by the ideola^tl 
Hitfieftj of po^ei thit tli^y save. Tagethei thefe scifiiitific 
peifpectivef present i {anceptiDn of leihty thit if ccm^bt^l^ 
cnitfide of the fpheie of eii^iriEil DbEeivitian Ultimite i^ihty 
heE ntlei^ beyoiid iTlut ^e cui f^tiEe uid ^xifts ccm^buly 
wid^ the Epheif of CDtupkx uutheiiutKil eqiiitiaiu thit anly 
tliDfe ^ith tlif tiEoe tiid edoctticoL — tlut if the e^^iti — *re 
cipibb of le unrng uid nui^pilitnc Ihiu the ^if^"phyfiEf — 
hkc Oie old, but uiDie ein^hitKtl^ — piDuiDtes the nec^sfity of 
fiiOL m tlif e^eiti.cd icc^ptiTLce of OLeir^cid aver oii^ 'f crniL 
perception RirtheiinDre , A proiiiDte f the ide t thit le^Ky ccokfiftf 
cdbitf af inf DniiitiDii thit ue CDiirLectedniitlifiiiiticil^ uidcui 
be luiTL^ulAte d it will by thDS^ itIlo tiiow the fecieti, ttie 
fciKereis af aiir i^.ttie f c ienti5t-te clmK luu 

Rclitivity md qi.iuiti.iDi pl^f ic f hive succeeded m dDnig iTliit 
ETciy biuuh of science iToiild hke to dD, tli^y hiTf con^btely 
f epuite d the IT spheie af hiuiw ledg^ frmn the leilmaf the feruef 
S leihty If anly i c cm^hx mittieiiutu «! « qiutioii midf up of 
bits cd mfDixutian^ then Oicin^it f]{periiiifntf *re ceitin^ it 
le I ft *f re hibk if ^^^riiiifiitf on nuteml ohje ctf IL flioiildbe 
evident by ncuT thit thif his b^^n ui ideil of mDdeni science 
iiQT£L the begnuiHi^ Tli^ fepmtian of the fcientift frmn the 
fpheie of dii^ hfe, die ftenle bboiitciy *s die i^iliii of 
e >^ emuentitian, tlif hlitint scorn af the eii|y f c lentiftf f or d^ily 
e>^eiiencf uidfrlut if leuned tliiaugh tli^ senfes ^lane ue chu 
Hidic iticoif of tlif ittitude ind direction of fciinct. Vkvr Bican, 
for Newton , for HID d^m fcience *s i wliDle.tli^ senses — hke die 
nitur*! fToild of which they tr* i put — ir* ohfticlef ta he 
ciVERame m the pinfuit of dcmunmce dt^i the imi^^ife 
iDteiic tng fTith the world an i sensoil level if iimch tao hk^h" 
to evoke p isf lan, ind the i^isDii of scunce if « c Did , c ikulitmg 
If *SDn , nat tlif pifsumite i^isDii cd defire Sd the fraild af nan- 
initeriil e ]qNeisnent*tJDn opened by the "li^w" physicf fitf m 
we 11 iTJdi tilt til jectDiy cd fciencE 



s 



Items iviilibh Dnthe muket uid the money dLitinikeftli^in til 
equilxLthe ftiicte ft inithemitic il f ens^ . 

The vuiDUf c lisf if ic itiDn syftemf cd fcuncc — frhich puille 1 
fyfteiiu ufed by ftite hine nunc le f — cert*in^ pliyed i 
figmficint lok xi exckidng die fmcalu from tli^ leilui of 
fcieiue But fcience ufef mother iiiDie uuidiDiis ind irxepuihle 
method far deftiDymg die sui^iln IL itteiigtf to bi^ik cveiy 
tliAg dawn nito df smilleft possibh CDii^onents — fxst thcfe 
ututf thit ue fhuedhy fveiy entity of i piitimlu typ e , ind tli^n 
tliDfe diit ire flmed by ev^iy entity thit exiftf — b*€iufe 
iiuthemitKS cui dil^ be ipphtd to houiDgeneoDf units, m^b 
tlut cm he ^qiuiilent. If ttify scientifts hid i tendency tD 
e^enment fEeqaenth" iridi deid inimilf , xic hidni^ humins , it 
wif bfciufe HI deitli du^ dDg oi one iiiDiitey or one humm if 
vfiy luuch like my other ?^hen pinned on i houd m i 
libaiJtDiy iTdi the IT bDdies cut open,hivf nat illfro^ become 
equKilent^ Bnt dus dDef nat yet br^ih thmgf dawn 4de quite ^ 
C^ertimly soch f^^nui^nt it ion, whether iTdh de i d Diguufms or 
witli non-Drgiiu£ nutter iDowed science tD br^ik the frarld 
dDwnnito can^Ements A c Duld iiiDld tD fit inta itf fre 11-me ifu»d , 
cilmlited, uifchiniftiE perspecti?^, i necefsuy ftep m die 
dfvebpment of mdiiftiiil t^ chna lo^ Dnt iii*dLeiii*ti£ s md the 
c DiTf spandmg mediuuftic fTarld?ufT frere ftill qaite cleuly 
idcis tint weif b^mc ni^osed on in un^illmg ind refiftuit 
world — piitimlu^ {oi luiybe |iift moft naticeih^) die humm 
world, the iTcirld Df tli^ e^loited wha did not wint their lives 
iiKisnred out ni hauTf af iTDik tune d hy the mdiiftriil^ iccuiite 
cbckf af the boss^tli* *^lDited who didn^fiint to sp*nd*very 
diy m the sune i^petiti^^ tist tint is iIsd bemg cuxied out by 
linndr^df — ai miyhe thoufindf — af otheis m the sime huildm^, 
or one diit if idEuticil tD it m aider ta ^un the ^n^iil 
e quKilent f ai biiymg jihviviI 

FliyfHS hif ihriyf b^^n the fcieiu^ ni die fai^fiDut Df die 
efioittDiiiike mitliemitKf die Hdiei^nt bisif cdieihty If one if 
to heheve the n^th^ when the ipple hit Newton on tli^ he id, it 
fuppDSfd^ kdhim tD come i^ witli « quiticns tD mithemitu illy 
e^lim the itHictian md i^pulf um af Dbjectf Fci fame leifcn, 
tluf If fupp DS(d tD tuilre us thmlr cdhimif i e^nii.isiitheithin t 
petty-mmde d^ cihulitmg busxie ffmin Scientist. {He tt*s i 



ftai±liDldei ni the funaiu Eist Itidii Coii^uiy wluih provided 
tlif fuiuLcitl bisE for Ed Duiiy af BntinL's m^emlEtic 
endeivois md hetd af the BuUr af Kigluid foi i time | But 
Newton's 1*^ cd grtv^, G^lilea's liir of ui^itii, the Iiwe of 
tli^niiDiiyiuttLic E , etc come icrofs tE mttli^tnitiE*! c Dtirtructi of 
tlif Juidutl nuLid thit ue m^QEed on the uruverfe, |iift 4S their 
te chtiDla gic il le fultf — the mdiutiul systeni af cipitthftn — wie 
tjL m^cifiticaL of Oui iitiDiii hzed w Dildview inla Oie dti^ hves 
of the e >^ lodf d cbf Ee f 

It EliDTild be cleu froin tlus tliit die scientifu loethDd wis 
never tli^ einpiriEil metliod ThA litter wtE bistd on^ hil 
e ^ enenc e , absfivitiDii ULd « xpernn^nt ^nL^nthe w orld iTidL no 
pre c one eptiaiu , mithemttictl or odLenTise The scientific 
in^thDd , an the other lund fttitf fEcrni the necefs^ of [»l_L^ 
inithemitK il, u^ftrnm^nttl ritiimi hty on the univeisf In oidei 
to {trry out tlus ttsh, is Iluve Etid, it hid ta septxite specific 
c ompanentf from die IT en^iranment^ remove tli^mto the ft«ility 
cd the libantaiy uid theie e]^eiiment iTith them hl oidei to 
figi.iie out haw to conform tli^m to thif u^ftrnmenttl, 
inithemitK il la gic A fu cry from die f ei^siul e ]{plar*tiDn of the 
world thit iTonld c Dnjtitiite * truly en^Mic il mve rtigitiim 

Modem science his been ibk to contMinf developing not 
becinse it opens die wiy ta mere i Euig luLoiTkdge ^ but b^c inse it 
his been sacceEffnlit {inymg ant the tiEh foi ^Thirh the ftite 
ind the mlxkc cliss funded d Modem fcieiu^ ^if never 
mt^ndfd to provide i^il hncw ledge of the ^oild — tliit ^auld 
luve le quired immeifian m the woild.not sepu* turn from it — 
but iithei ta ni^ose i putKulu peispe ctnje on the nnn^ife thit 
WDuJd torn It XL ta I mid^xLe useful to the mime ^^^s T^ 
mdiiftiiil system is piaof af the succesf of science it ciuymg 
ont this tift.but not af die tmth cd As woildview It is m tlus 
li^itthitwe cmexunxLe the "idvinc^ s " tint c anstCnte tli^ '^w 
physiEs" — relttiL'ity pl'^ffics, *taini£ physics ind ^uintum 
pl^^KS — b*cinse it is this poft-Hewtmutn pl^sic s thit succeeds 
m mipasmg tli^ uiitheuiitiEil canceptum onto tli^ universe to 
fuchi df^ii dut tlif tiTD come tDbe seems one hiN^^rtaniin 
physiEs.tliE luiKeise is i in*t«iil le ilHy , * midune nude up of 
puts the mteijctians of ^hirh cin b^ "e^bxLed" |dLon^, xl 
f*ct, nothing is jeil^ e]^liinfd) initheinitK illy In the 'iuir" 



physiEs.the nniv«se u « mitheuiitiE il c oi^ftmct — nutter siuip|y 
b^mgpiit cd the equitiim — mid^ i^ cd bits of u'domutum In 
other words, the "ne^" physiES li*s i ^.T^rp^Iu view cd du 
nniv*rse 

Relitivity pl^sics inidLemitise s the muTeise on die 
imciDC a sinic level Accoidmgta its tli^ oius , tli^ nnr:erse is i 
"spice-tMne CEmtmunm" But iThit do^s this in^in^ The "spice- 
tmif c Dntmunm " IS , m f*ct ,pnie |y i mith^mitiE il c onftmct, die 
imilti- dimension*! gEiplL of i con^lex equitum Urns, it is 
c miipl*te |y beyond *mpiric tl observitiisn — stringe^ like cybei- 
ipLcc Drnot sa strme^ly,' one colliders tli^fDnn^r is i model 
for thf litter Once igixL, it nutters littb if tlus piEtare cd die 
nmv^rse is true It n^'^ on i te clmolDcic *1 md ecDnoiniL level, 
indduthis ilwiys be en tlif b Dttam Ime f 01 science 

The 'Wtmut* leilHy" tint is tli* "sp*ce-tnn* cantnuoui" — 
tlus "re ilHy " beyond Dui senses tint tli^ e>^eits tell is more reil 
tliui aur dii^ e^«iencf |ind who stiU douhts them m tlus 
ilienited ^arld^) — is canstnicted of hits af u'daimition cilltd 
Ljri^Trt/Li Ihis IS tlif mKiocasm af tli^ totil imthemitisitian of 
tlif uuKerse.the reilm of quintum pl^sic s Qaintuin pl^^iE s is 
puticulu^ interesting far the iTiy m wluch it exposes die 
proffct of modem science CJuintum pliysu s is si^pased to he 
the science af snb-itamK putKles At fmst , tlieie were just thre e 
the piDtan, the electron ind tlie neutran Hiese e^ limed itomic 
wei^t, electricity, etc ind illoiTed for tlie development of 
iincleu techuDlagy ind modem ele^tiaiucs But taD nuny 
imthemitK il disc rep inc le s ippeucd Quintum pl^sic s Ins de lit 
widi diese disciepinc le s hy nsmg die most consistent scientific 
method possdile, it his fomiolited new equitions m oidei to 
cikolite iwiy the disciepinc le s md cilled tliese mithemiticil 
constructs new^ discovered snb-itomic putKles Once igim, 
tlieie IS nodung thit we cin observe tliioneh aur seizes — even 
widi tlie lid cd tDdls such is imcioscopes We ue dependent on 
the cbims of e>^eits But e>^eits m iThit^ C^leu^, diey ue 
everts m canftructmg stapgip eqoitions thit i^hald die 
iinthemitKil conception of the luiK^ir^e luitil the next 
disaepuLcy inses — fanctioiung m i iT^y thit puillels 
c ipitilism itsE If . 



